Studies on the autoxidation of dopamine: interaction with ascorbate.
An oxygen electrode was used to monitor the reaction between dopamine (DA, 1-20 mM) and oxygen at pH 7.4 and 37 degrees C, in both the presence and absence of ascorbate (10 mM). The selected concentrations approximate levels within DA neurons. Diethylenetriaminepentaacetic acid (DTPA, 0.1 mM) was used to suppress catalysis by trace metals in the reagents. Separate experiments with catalase showed that oxygen consumption could be equated with the formation of hydrogen peroxide. Depending upon the experimental conditions, ascorbate acted either as an antioxidant, suppressing oxygen consumption (H2O2 production) to 6-8% of the expected rate, or as a prooxidant, amplifying oxygen consumption by 640%. The antioxidant action is consistent with the scavenging of superoxide radicals by ascorbate. The prooxidant action is probably the result of redox cycling of a pre-melanin oxidation product derived from DA. Analyses conducted by high-performance liquid chromatography with electrochemical detection revealed formation of a product with a very low oxidation potential; the product was not 6-hydroxydopamine. These observations may be relevant to concepts of toxicity mediated by DA within neuronal systems.